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Background: Romania has some of the highest mortality figures in the world attributable to 
ischemic heart disease and stroke among both men and women. 

Objectives: To assess the changes in cardiovascular risk factors and ischemic heart disease in 
a group of subjects over 65 years of age during 1 year in an urban community of Romania. 
Materials and methods: We studied 515 subjects (264 women and 251 men) with a mean 
age of 73.41+6.44 years, followed up over the course of 1 year in order to determine the changes 
that occurred in cardiovascular risk factors and in the evolution of ischemic heart disease. 
At the beginning and after 1 year, we determined the following parameters: anthropometric 
measurements, blood pressure, smoking status, lipid profile (total cholesterol, triglycerides, 
high-density lipid cholesterol, low-density lipid cholesterol), fasting plasma glucose, and the 
presence of ischemic heart disease. 

Results: There were no differences between the first and second assessments concerning the 
incidence of smoking (12.3% versus (vs) 12.5%), obesity (25% vs 26%), diabetes mellitus 
(19% vs 22.9%), or hypertension (88.2% vs 92.2%). Statistically significant differences were 
recorded regarding dyslipidemia (40.6% vs 30.3%, P<0.001). Cholesterol median values 
decreased (204 mg/dL vs 194 mg/dL, P=0.003), while median concentrations of plasma glucose 
increased (101 mg/dL vs 105 mg/dL, P<0.05). At the same time, we noted a higher incidence 
of ischemic heart disease (51.65% vs 63%). 

Conclusion: Our data show that in subjects over 65 years of age, cardiovascular disease occurs 
more often in women, but with certain features that should be taken into account. In addition, 
we point out the importance of reducing cardiovascular risk factors. However, we should not 
expect a major decrease or improvement in cardiovascular risk factors with such a short follow- 
up. Such results will be achieved only through long-term interventions. 
Keywords: evolution, cardiovascular risk factors, ischemic heart disease 

Introduction 

Data provided by the World Health Organization show that during the last decade, 
cardiovascular disease became the main cause of death worldwide, accounting for 
17.3 million deaths per year. 1 During 1990-2001, cardiovascular mortality increased 
from 26% to 28% in developed and developing countries. 1 The highest rates of mortal- 
ity due to cardiovascular diseases, representing approximately 58%, are recorded in 
Eastern European countries, whereas the lowest (10%) are to be found in the African 
territories (Saharan Africa). 1 However, in financially strong countries, the percent- 
ages reach 38%. 1 All in all, the incidence of most cardiac diseases increases with the 
process of aging. 
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In Romania, although there are important limitations 
regarding the data-collection system, we can identify a clear 
tendency of increasing mortality due to ischemic heart dis- 
ease and stroke. In the 1990s, there was a sudden increase in 
the prevalence of ischemic heart disease, with a subsequent 
increasing tendency. According to the latest American Heart 
Association statistics, published in January 2013, Romania 
holds fourth place in the world in terms of mortality due to 
ischemic heart disease and stroke in men, after the Russian 
Federation, Lithuania, and Bulgaria, and third place in 
women, after the Russian Federation and Bulgaria. 2 While 
in 1970, 7.33% of the cardiovascular deaths were due to 
myocardial infarction, the proportion amounted to 13.5% 
in 1998. 3 

In this context, this study aims at determining how the 
main cardiovascular risk factors and ischemic heart disease 
evolved in the course of 1 year in a group of subjects over 
65 years of age in an urban community of Romania. 

Materials and methods 

We conducted a retrospective study based on medical records 
issued by general practitioners, aimed at achieving an epide- 
miological survey of cardiovascular risk factors and cardiac 
diseases in subjects over 65 years old by highlighting sex 
differences. The study population was followed prospectively 
during 1 year (2007-2008) in order to determine the changes 
that occur in cardiovascular risk profile and cardiovascular 
disease. 

We studied 5 1 5 patients (264 women and 25 1 men) over 
65 years of age, evaluated for the presence of cardiovascular 
risk factors and ischemic heart disease. The mean age was 
73.41+6.44 years. Fifty-three patients were lost to follow-up 
(deceased or with unavailable personal data), and only 
462 patients underwent the second assessment (235 women, 
227 men). 

During the initial evaluation and 1 year after that, the 
following parameters were determined: anthropometric 
measurements, blood pressure, smoking status, lipid profile 
(total cholesterol, triglycerides, high-density lipid [HDL]- 
cholesterol, low-density lipid [LDL]-cholesterol), fasting 
plasma glucose, and the presence of ischemic heart disease. 
Blood glucose was measured by the glucose oxidase method 
while serum lipids, total cholesterol, triglycerides, and HDL- 
cholesterol were measured by using commercially available 
kits. LDL-cholesterol was estimated using Friedewald's 
formula. 

According to current European Society of Car- 
diology guidelines, hypertension was classified as: 



mild hypertension 140/90-159/99 mmHg, moderate 
hypertension 160/100-179/109 mmHg, and severe 
hypertension > 1 80/1 10 mmHg. 4 Data on hypertension were 
collected from the medical records kept by the patients' 
family physicians. Medical files also revealed which patients 
were under antihypertensive treatment. Uncomplicated 
hypertension was registered as a cardiovascular risk factor, 
not as cardiovascular disease. 

By using the criteria set out in the National Cholesterol 
Education Program Adult Treatment Panel III approach 
to dyslipidemias, total cholesterol levels over 200 mg/dL, 
LDL-cholesterol levels over 100 mg/dL, triglyceride plasma 
concentrations exceeding 150 mg/dL, and HDL-cholesterol 
levels less than 46 mg/dL in women and 40 mg/dL in men 
were considered pathological. 5 

Patients were classified according to their body mass 
index (BMI) as normal weight (BMI <25 kg/m 2 ), over- 
weight (BMI between 25 kg/m 2 and 29.9 kg/m 2 ) and obese 
(BMI >30 kg/m 2 ). 4 

Statistical analysis was performed using SPSS for 
Windows (version 16.0; IBM Corporation, Armonk, NY, 
USA) and MedCalc (version 10.3.0.0; MedCalc Software, 
Ostend Belgium) software programs. Analysis of the dif- 
ferences between qualitative variables was performed using 
the x 2 test- The Kolmogorov-Smirnov test was used to assess 
the normal distribution of continuous numerical variables. 
The normality condition was met by BMI and serum lipids 
(total cholesterol and LDL-cholesterol), but not for glyce- 
mia, HDL-cholesterol, or triglycerides (so we had to use the 
Mann- Whitney U test for all variables in order for unitary 
analysis). Values of P<0.05 were considered statistically 
significant. 

Results 

There were no differences between the first and sec- 
ond assessments concerning the incidence of smoking 
(12.3% versus (vs) 12.5%), obesity (25% vs 26%), diabetes 
mellitus (19% vs 22.9%), or hypertension (88.2% vs 92.2%). 
Regarding the presence of dyslipidemia, we found a marked 
decrease in its prevalence (40.6% vs 30.3%, P<0.001). As 
shown in Table 1 and Figure 1 , there were no differences 
between the two medical assessments regarding the plasma 
mean levels of triglycerides, HDL-cholesterol, and LDL- 
cholesterol. However, there was a significant decrease in total 
cholesterol levels, but also an increase in plasma glucose 
concentrations (Table 1). 

The relationship between sex and cardiovascular risk 
factors was also assessed. Although at the initial medical 
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Table I Comparative values of plasma glucose and lipid fractions between the two medical assessments 



Year Mean Standard Minimum Maximum Percentile P-value 









deviation 






25th 


50th 


75th 




Glycemia (mg/dL) 


1 


1 10.48 


34.28 


68.00 


344.00 


92.00 


101.00 


1 1 6.00 


<0.05 




2 


1 12.33 


33.02 


47.00 


397.00 


94.00 


105.00 


1 19.00 




Cholesterol (mg/dL) 


1 


209.07 


51.36 


70.00 


524.00 


1 74.50 


204.00 


241.00 


0.003 




2 


201.94 


55.37 


70.00 


565.00 


1 62.00 


194.00 


235.00 




Triglycerides (mg/dL) 


1 


1 38.09 


76.62 


31.00 


610.00 


88.00 


1 19.00 


172.00 


NS 




2 


140.94 


91.81 


35.00 


771.00 


91.00 


1 1 6.00 


165.00 




HDL-cholesterol (mg/dL) 


1 


49.45 


12.95 


9.00 


126.00 


42.50 


48.00 


55.00 


NS 




2 


50.43 


1 1.41 


28.00 


86.00 


42.00 


50.00 


58.00 




LDL-cholesterol (mg/dL) 


1 


1 32.26 


43.95 


16.00 


400.00 


105.00 


128.00 


155.00 


NS 




2 


131.15 


49.54 


30.00 


396.00 


103.00 


126.00 


154.50 





Abbreviations: NS, not significant; HDL, high-density lipid; LDL, low-density lipid. 



evaluation there were significant sex differences in the 
incidence of smoking, obesity, dyslipidemia, and hyperten- 
sion, at 1-year follow-up most of them had disappeared 
(only those concerning smoking and dyslipidemia stayed 
unchanged) (Table 2). 

During the first assessment, there was a significant dif- 
ference in all plasma lipid-fraction values between women 
and men, in contrast to the second evaluation, when these 
differences were present only in terms of HDL-cholesterol 
and total cholesterol levels (Table 3). 

A higher incidence of ischemic heart disease (5 1 .65% vs 
63%) was noticed during the second evaluation, even though 
the occurrence of silent ischemic heart disease decreased 



from 3.9% to 0.2% (P=0.0002), which emphasizes the fact 
that the increase was due to stable angina pectoris, old myo- 
cardial infarction, or other causes of ischemic heart disease 
(arrhythmias or heart failure), regardless of sex (Table 4). 

The incidence of ischemic heart disease was consider- 
ably higher in elderly women than in men, with an increase 
from 55.7% to 65. 1% in women and from 47.4% to 60.8% 
in men, which revealed a similar growth for both sexes, 
the ratio differences between men and women being sig- 
nificantly similar. Myocardial infarction amounted to 9.5% 
in 2008, similar to the values recorded in 2007 (8.7%, not 
significant). There were no significant differences between 
the initial evaluation and 1 year later, irrespective of sex 



800 
700 

600 

500 

400 

300 

200 

100 



Cardiovascular risk factors (median value, minimum and 
maximum values) 

P=0.003 



P<0.05 
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Figure I Evolution of glucose and lipid-fraction concentrations between the two assessments. 
Note: P-values calculated using the Mann-Whitney U test (difference between medians). 
Abbreviations: HDL, high-density lipid; LDL, low-density lipid. 
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Table 2 Comparative values of cardiovascular risk factors 
between the two assessments and sex-related differences 





Women, 
n (%) 


Men, 
n(%) 


P-value 


Smoking 








First year 


12(7.4) 


25 (18.1) 


0.004 


Second year 


12 (8.2) 


23 (17.2) 


0.01 


Obesity 








First year 


71 (29.5) 


47 (20.3) 


0.022 


Second year 


40 (29.6) 


24 (20.6) 


NS 


Diabetes mellitus 








First year 


56 (21.2) 


42 (16.7) 


NS 


Second year 


56 (23.8) 


50 (22) 


NS 


Dyslipidemia 








First year 


128 (48.5) 


81 (32.3) 


<0.00l 


Second year 


86 (36.6) 


54 (23.8) 


0.0 03 


Arterial hypertension 








First year 


241 (91.3) 


213 (84.9) 


0.029 


Second year 


221 (94) 


205 (90.3) 


NS 


Abbreviation: NS, not significant. 



(women 5.7% vs 6% in 2008, men 12% vs 13.2% in 2008). 
Differences regarding stable angina remained unchanged 
between the two assessments, in both women (24.7% in 
2008 vs 21.2% in 2007) and men (12.8% in 2008 and 
12.7% in 2007). 



Stable angina occurred more often in women, whereas old 
myocardial infarction was predominant in men during both 
evaluations. In addition, there were no significant changes in 
the incidence of heart failure and rhythm disorders between 
the two assessments (10.48% vs 13.2% and 23.1% vs 26%, 
respectively). 

As for cardioprotective medication, 65% of the 
patients received aspirin, 71.9% beta-blockers, and 74.9% 
angiotensin-converting enzyme inhibitors; 48.8% were given 
statins. Patients over 75 years of age received less medication 
than those under 75 years: 32% versus 54.2%, respectively 
(P=0.009). A total of 46.9% of patients with ischemic heart 
disease received statins. 

Discussion 

According to the INTERHEART study, traditional cardiovas- 
cular risk factors account for most of myocardial infarction 
risk worldwide in both sexes, ages and in all regions. 6 In 
Eastern Europe, the most frequent modifiable cardiovascular 
risk factors are smoking, obesity, hypertension, and hyper- 
cholesterolemia (serum cholesterol levels over 200 mg/dL). 
The present study showed that the main investigated cardio- 
vascular risk factors (arterial hypertension, diabetes mellitus, 



Table 3 Comparative values 


of plasma 


glucose and li 


pid fractions between the two assessments and sex- 


■related differences 




Biochemical markers 


Sex 


Minimun 


n Maximum 


Percentile 








P-value 










25th 


50th (median) 


75th 




Glycemia (mg/dL) 
First year 


Women 


68.00 


257.00 


92.00 


100.00 




1 18.00 


NS 




Men 


70.00 


344.00 


91.75 


102.50 




1 16.00 




Second year 


Women 


47.00 


397.00 


93.00 


105.00 




1 18.00 


NS 




Men 


80.00 


201.00 


96.00 


106.00 




121.25 




Total cholesterol (mg/dL) 
First year 


Women 


70.00 


524.00 


183.25 


213.50 




252.75 


<0.00l 




Men 


104.00 


312.00 


1 62.00 


192.00 




232.50 




Second year 


Women 


70.00 


565.00 


1 68.00 


202.00 




240.25 


0.01 




Men 


95.00 


312.00 


155.00 


186.00 




223.50 




Triglycerides (mg/dL) 
First year 


Women 


31.00 


514.00 


93.00 


125.00 




184.00 


0.002 




Men 


35.00 


610.00 


78.25 


109.00 




156.75 




Second year 


Women 


47.00 


504.00 


94.00 


1 19.00 




180.00 


NS 




Men 


35.00 


771.00 


85.00 


1 1 1.50 




160.00 




LDL-cholesterol (mg/dL) 
First year 


Women 


44.00 


400.00 


106.50 


134.00 




160.00 


0.045 




Men 


16.00 


242.00 


99.50 


121.50 




153.50 




Second year 


Women 


59.00 


396.00 


1 10.00 


128.00 




153.00 


NS 




Men 


30.00 


202.00 


98.00 


124.50 




158.75 




HDL-cholesterol (mg/dL) 
First year 


Women 


9.00 


121.00 


44.00 


50.00 




57.00 


0.001 




Men 


27.00 


126.00 


39.00 


47.00 




52.00 




Second year 


Women 


28.00 


85.00 


44.25 


53.00 




60.00 


<0.00l 




Men 


28.00 


86.00 


37.50 


45.00 




53.50 





Abbreviations: NS, not significant; HDL, high-density lipid; LDL, low-density lipid. 
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Table 4 Evolution of ischemic heart disease and its complications 





Women, 
n (%) 


Men, 
n (%) 


P-value 


Ischemic heart disease 








First year 


147 (55.7) 


1 19 (47.4) 


0.06 


Second year 


153 (65.1) 


1 38 (60.8) 


NS 


Silent ischemia 








First year 


12(4.5) 


8 (3.2) 


NS 


Second year 


1 (0.4) 


0(0) 


NS 


Stable pectoris angina 








First year 


56 (21.2) 


32 (12.7) 


0.014 


Second year 


58 (24.7) 


29 (12.8) 


0.001 


Old myocardial infarction 








First year 


15(5.7) 


30 (12) 


0.013 


Second year 


14(6) 


30 (13.2) 


0.008 


Arrhythmias 








First year 


62 (23.5) 


57 (22.7) 


NS 


Second year 


63 (26.8) 


57 (25.1) 


NS 


Heart failure 








First year 


26 (9.8) 


28 (1 1.2) 


NS 


Second year 


31 (13.2) 


30 (13.2) 


NS 



Abbreviation: NS, not significant. 



smoking, obesity) had the same incidence 1 year after the 
initial assessment. 

There are insufficient data on the incidence of cardio- 
vascular risk factors in general and the main heart diseases 
in Romania, especially as after the 1990s there was a heart 
disease "boom" following the transition from communism 
to a so-called liberalization. The rise is constant, with no 
perceptible tendencies of improvement, which could be 
explained by a drastic lifestyle change, chiefly the prevalence 
of smoking and fast-food diets. 

Hypertension is one of the major cardiovascular risk factors 
found in Romania, with a constantly growing incidence. In 
2006, the occurrence of hypertension was reported to be 40%, 
and by 20 1 2 it remained unchanged, increasing with age. 7,8 The 
incidence of hypertension was very high in the study group 
of elderly subjects: 88% in 2007 and 92.2% in 2008. Among 
the countries of Eastern Europe, Croatia has the highest ratio 
of hypertensive men (50%) and Bosnia-Herzegovina has the 
highest number of hypertensive women (45%).' 

Romanian epidemiological data show that the incidence 
of smoking decreased from 29.7% to 22% between 2003 
and 201 1 . 9 Presently, 35.2% of Romanian men and 15.3% of 
Romanian women are smokers. 9 In our study, the prevalence 
of smoking was more than double in men than in women, 
both during 2007 and 2008. In Eastern Europe, the highest 
incidence of smoking in men was reported in Ukraine (62%) 
and in women in Serbia (27%).' 

The prevalence of diabetes mellitus increased insignifi- 
cantly from 19% to 22.9%. Women displayed similar ratios 



during both years (2 1 .2% vs 23.8%), whereas men presented 
a significantly higher incidence (from 16.7% to 22%). 

In 2007, 40.6% of the subjects displayed dyslipidemia, 
whereas dyslipidemia was found only in 30.3% of the patients 
in 2008, the decrease being similar in women and men (from 
48.5% to 36.6% in women, and from 32.3% to 23.8% in 
men). Significantly lower levels were recorded for hyper- 
cholesterolemia. The incidence of hypercholesterolemia in 
Romania amounted to nearly 63%, but only 16% of the sub- 
jects were therapeutically controlled (values < 175 mg/dL). 1 
Hypercholesterolemia affects almost 39% of the world 
population, with more than half this incidence from devel- 
oping countries. In Eastern Europe, the highest occurrences 
of unaware hypercholesterolemia can be found in Bulgaria 
(72%), Latvia (70%) and Croatia (70%). 10 Among Romanian 
subjects over 30 years old, cholesterol levels vary between 
1 92 and 2 1 6 mg/ dL in men and between 1 8 9 and 2 1 7 mg/dL 
in women. 1 

In our group of elderly Romanian subjects, the lower 
lipid- fraction levels could be due to both primary and sec- 
ondary cardiovascular prevention measures and also to the 
intensive treatment with statins recommended by physicians 
or even requested by patients who were informed about 
the role of high lipid-fraction levels in the development 
of cardiovascular diseases. According to the data provided 
by the EUROASPIRE (European Heart Survey on second- 
ary and primary prevention of coronary heart disease) III 
study, 10 the statin administration ratio was lower than the 
all lipid-lowering drugs (88.8%) administration ratio in 
Europe. In spite of the lower ratio of statin prescription, 
our study recorded a significant decline in the incidence 
of dyslipidemia in general and average cholesterol level in 
particular. The respective changes can be ascribed to the 
fact that the initial assessment of risk factors had alerted 
the patients to the presence of dyslipidemia (side by side 
with the presence of other risk factors), which triggered 
lifestyle adjustments. 

The prevalence of obesity remained similar: 25% in 
2007 and 26% in 2008. The ratios remained almost identi- 
cal in men and women during both years (women, 29.5% 
in 2007, 29.6% in 2008; men [insignificant difference], 
20.3% in 2007, 20.6% in 2008). The incidence of obesity 
is also growing in Romania in both women (8% [35.9% 
overweight]) and men (7.6% [49.9% overweight]). 11 An 
alarming increase in obesity was recorded among children 
and teenagers. 11 In Europe, the highest rates of obesity in 
men and women are to be noticed in Croatia (22%) and 
Turkey (30%), respectively. 1,12 
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Special attention needs to be paid to the evolution of 
cardiovascular risk factors and sex-related differences. In our 
study, the incidence of hypertension was basically identical 
in both years: 88.2% in 2007 and 92.2% in 2008. Women 
had higher blood pressure values than men in both years, 
but a high incidence was found in both sexes. The incidence 
of hypertension increased with age for both sexes, with a 
more noticeable increase in women between 45 and 54 years 
old. In subjects younger than 35 years, hypertension was 
clearly more common in men than in women. 13 However, 
regardless of age, the presence of hypertension in women is 
associated with a three- to fivefold higher risk of coronary 
heart disease. 14 ' 15 

Our study showed that in elderly subjects, all lipid 
fractions levels were higher in women than in men, regard- 
less of the assessment moment. Before menopause, total 
cholesterol and LDL-cholesterol were generally lower 
in women, whereas HDL-cholesterol was higher than in 
men. 16 Whereas after the age of 50 years, LDL-cholesterol 
levels remained relatively the same in men, in menopausal 
women there was a significant increase in LDL-cholesterol 
levels, reaching maximum values between the ages of 
55 and 65 years. 16 Thus, after the age of 65 years, the inci- 
dence of dyslipidemia was about twice as high in women. 17 
Menopause also influenced HDL-cholesterol levels, which 
decreased gradually during the last 2 years preceding meno- 
pause and after, especially the HDL 2 fraction, which has an 
important cardioprotective role. 16,18 Cardiovascular protec- 
tion dropped with the decrease in HDL levels. Therefore, 
low HDL values may be considered major factors for an 
increased cardiovascular risk in postmenopausal women. 
However, in our study, HDL-cholesterol levels were higher 
in women in both years. 

Triglyceride levels also increased after menopause. 19 
Our research showed that the incidence of obesity was 
higher in elderly women than in men, especially in the first 
year of observation. Women seemed more likely to display 
cardiovascular risk factors than men, especially obesity in 
adolescence, pregnancy, and menopause. 16 

The increasing occurrence of ischemic heart disease can be 
attributed to the 1-year aging process of the subjects enrolled 
in the study. In addition, another explanation could be the 
fact that the patients who underwent the initial assessment of 
cardiovascular risk factors were informed about the presence 
of cardiovascular risk factors and cardiovascular disease. 
Therefore, the patients probably sought medical advice 
more often during the following year, so additional cardio- 
vascular diseases perhaps present at the initial assessment 



but undetected by regular screening tests might have been 
diagnosed. Ischemic heart disease occurs about 10 years later 
in women than in men. 20 21 In general, the form of ischemic 
heart disease prevailing in women is angina pectoris, whereas 
myocardial infarction occurs more often in men, previous 
assertions being in agreement with our findings. 17,22 It is 
important to emphasize that in the present study, the data were 
collected from medical records kept by general practitioners, 
so none of the subjects displayed acute coronary syndromes 
at the moment of assessment. The highest incidence of ST- 
segment elevation acute coronary syndromes occurs in young 
men (under 55 years), the ratio decreasing with age. 21 Nearly 
half of the male patients with ischemic heart disease younger 
than 65 years came with clinical symptoms of an ST-segment 
elevation acute coronary syndrome, whereas only 40% of the 
women did. 21 In patients over 65 years of age, the differences 
between men and women were less significant. 21 In women, 
unstable angina is responsible for most cases of acute coronary 
syndromes, 21,23 especially before the age of 65 years. After 
the age of 65 years, women present in equal proportions 
ST-segment elevation and non-ST-segment elevation acute 
coronary syndromes. 13 

In the present study, although the main risk factors, 
chiefly obesity and dyslipidemia, decreased during 1 year, 
the incidence of ischemic heart disease increased. 

The data prove that over 65 years of age, cardiovascular 
pathology ceases to be sex-related. The increase in the inci- 
dence of cardiovascular diseases could be chiefly ascribed 
to the 1-year aging of the study patients, and secondly to the 
fact that the initial assessment of the risk factors alerted the 
patients to their presence and the possibility of cardiovascular 
diseases, so that more cardiovascular diseases possibly pres- 
ent at initial examination but undetected by regular screening 
were diagnosed. 

Finally, we believe that the results of the present paper 
present significant data on the incidence of cardiovascular 
risk factors in a population over 65 years of age of a city 
that is an academic center, supposedly with highly proficient 
medical specialists. 

In conclusion, the data supplied by our study show 
that in subjects over 65 years old, cardiovascular disease 
prevails in women, with some particular characteristics 
that should be taken into account, and that cardiovascular 
risk factors need to be addressed and influenced. However, 
one should not expect a major decrease or improvement in 
the cardiovascular risk factors during such a short period; 
positive results will probably be achieved through long-term 
interventions. 
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